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DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To provide an image forming device and an 
image forming method capable of making the device 
small in size and light in weight, attaining high speed 
operation and high durability, and forming a high-quality 
color image with sharpness and without image blurring 
and a memory afterimage. 

CONSTITUTION: This image forming device is provided 
with an electrophotographic photoreceptor 10 
constituted by successively laminating a charge 
generating layer 4 and a charge transferring layer 5 on 
an endless transparent supporting body, an electrifying 
means for uniformly electrifying the outer surface of a 
photoreceptive layer, an exposing means for forming an 
electrostatic latent image by image-exposure from the 
inside of a supporting body to the photoreceptive layer, 
a developing means for developing the latent image, a 
transfer means for transferring the developed image to a 
transfer material, and a fixing means for fixing the 
transferred image. Then, the transmissivity of the layer 4 

of the photoreceptor 10 to image exposing light is set to <20% and the carrier drift speed of the 
layer 5 is >1 x 10-6cm2/V.sec under the condition that the intensity of electric field is 2 x 
105V/cm. 




LEGAL STATUS 

[Date of request for examination] 



04.02.2002 



http://www1 9.ipdLjpo.go.jp/PA1 /result/detail/main/wAAAadayuxDA4081 52721 PI .... 2004/03/02 



* Searching PAJ 



2/2 ^— V 



[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 g.ipdl jpo.go jp/PAl /result/detail/main/wAAAadayuxDA4081 52721 PI .... 2004/03/02 



Illlllilililllilllili 

41996033009615 

#51^-152721 

(43) ii^lB B ^dc 8 ^ (1996) 6 ^ 1 1 B 



mm^ ff[^&mmn fx ft«^*i8Bf 

5/047 

5/06 3 12 

3 13 
3 2 2 
3 7 2 

*aEif« *»« »*Ja(Dftl5 OL (:^ 28M) »i»M8z«< 





»WF7-251174 




000001270 












*J«7^(1995)9 ^28B 




y^isiMmmmssi^ i ts28# 2 ^ 






(72)«5I# 






4$H¥6-235476 






(32)«5feB 


3F6 (1994)9 ^298 






(33)ffjtc4i£SB 


H* (J P) 


(72)»tH# 










3l€Sd5A£^*5;i|BT2970S«3 :z*«cS!: 











(54) ixm(o^m m^^xm^iei^iimim&^m&xmm 



(57) 

m^^±m(DiMLmyt±izM'r^mi&mt>^2 o%uTxh 

S2 X 1 O^V/cmCO^f^^TT'l X l Q-^cmW • 



it* I? (2004/03/02) 

(19)H*H#fFif (J P) (12) ^ ^ i}^ 1^ vg. ^ (A) 



(SDIntCL* 
GO 3G 




(2) 



#M^8- 1 5 2 7 2 1 



#5tS2 X 1 0'V/cra«7)^f+TT*l X 1 O-^cmV 
3S 1 ie«cCOlJ«i?f^^SI®o 



6B#rBl/i^i 0-150^ y ti^-e^^r >*:#gfi:^i-oi« 
lit I] 



® C I ] 



Ar 



(Ar 

(^^. Aru Ar2. A r 4f^^>!'' ^gife<^3? 
M@m(7)2ffi(7)3^^iMi^>ft:7K^^^Xim^^g?r 



fo^o ) 

[fS*«8] mit£lg^^;^)^Tt£-il^^ [II] xm^th 
lit2] 



— «a ^ [ n ] 



> 



N=CH-^CH = C->|jpAr5 



/u^/um^^i^. Avsn^^s^:. mm^(D^^m^ 

) 

[fW*3S9i ftjieig^M;a^Ti£-»^ Cm] -c^^ 

^ i- Sit 3^31 1 2 f5«<7?lj«J^fi£3Sgo 
[{1:3] 



R4 

(^+. Yfil-3ffiO^#]6^^S^^U. Are. A 

S^*i-o 1 (ii -3cos^-e^^o ) 

[ISjR^I 0] ttilS^3tJl;65 TIE-IS^ CiV] -C^^ 

tir^m^m 1 2 mmcommmmmo 

lit 4] 



-m^ (in 3 



(3) 



- 1 5 2 7 2 1 



CV3 



^C=CH-CB=C<^ 

im^^l 2] mjf£^3feil:0-'Tl£— [VIIj 
[ft: 6 J 




(VI) 



z 




-tStS, [VI) 




C=ljl N- 



> 



3) BtIISS3ti$(^^®±JC?F^fijt$iLTV^-5m 1^1/^2 



60^{4=Tr-l X 1 0-6cm2/V • s e ci^±X^^Z. 

^t. mmm^m^tt\m^^i^(D^m^^c^iMi^^Lx^ 

2) ^m^^^^JcicJ; tJffM^nf- h^-fifc(^±7jf^ib 



(4) 



#ili^8 - 1 5 2 7 2 1 



3) iuf£^5t^^^cO^®±{C?P^^jc^7^TV^-5ml^t;^m2 
*r ^^-r 5 ^1^ J z ^ »9 ;^ ^ - mfe ^ Jf^^i- 5 Hj 

^ttei^Sco^^e-Yi^TKy^ ^#^^2X10 
c m<D^f4^Tr- 1X10-6 c m W • sec 4^JL± 

rKll7hitff:6^ m^^^2 X 1 O^V/c m(Z)^f+ 
T-Cl X 1 c m^XV • s e c i^±-efc ^ ^ <!: 

[0 0 0 1 ] 

5 m^^¥S^S3t*^^ V ^ T ;i7 7 -ill « § iU 

[0 0 0 2 1 

2 7 5 6 0 1 ) ^{ZlSfe^n-S J: 5 CI. T 30 

[0 0 0 3] Buia^^ 1 <Dmm^i^->sm\^^f\.\i. 

[0 0 0 4] x^3fef^±fcmi^co^ h-f-^^m^-^t^ 
[0 0 0 5] ^j^m(ommm^:fymx-\'t. m 

18 0-2 0 0 mm^j^^^ t SIMd^:^^ 
^?:^S^^9Pp^Mtife^o 50 



6 

[0 0 0 6] ^ZXm^i-^^^mW^o- 3 0 7 3 0 7 -^^i^ 

m (^^^2) izj-, S0^RM:i^5:i#f^±:i30^i§m;i^ 

[0 0 0 7] mjf5ii^«2(^S*!fJ^J:rtf^. ig3tf^K^i^ 
1^^li:^6 0—16 OTnTnt-r^:it^^X^X^S:(Dyh 

[0 0 0 8] 

[0 0 0 9] mzm^^j^n2xmy<:^x:t3y—mmw^ 

[0010] ^ L^g*fr^®--oo^m^o vz:^_b:6^ r^m 

[0011] jt^±<osD < 2<D^^ -miAmf&:^m^ 
mmit-r^±x^<(Dmm:^^^^. mzm\^^ibti^^yt 

[0 0 12] i.f)^l.fj:^^ibttim<£^n2{zi'^ly<:^X:^y 

—mf^mj&^ffotitb<Dm^wti.x. t^<DXo^j:m^ 
mmLXh^^t^{Z'^\^>xn±<^m^tix\^^^j:\^\ 
[0 0 13] :^^mitmmmm{c^^xmm^tifzh(D 

9-mi^^m^'t^mm{z^\^^xi:>. m\^^^ti^myti^ 

[0 0 14] *^^(^ffe(Z)gW(i. mm(D4-m. mm^t 
[0 0 15] :^^m^mnm.iS'M^^mt3itzm^. i^<d 



(5) 



^mW-S-l 5 2 7 2 1 



[0 0 16] ^mmyti^(Dmmm^^^^ t . ^b. m 
[0 0 17] Lt^L. mmm(D:^mm^»^m\^^x. ± 

[0 0 18] 

[0 0 19] (1) =^>'}^^uy^mm%wvf±.\z.m^% 

K^5fef*:(Dm?^^i^®<^«®3fe3fe}w>Eti-SiSigi^;0^2 0 

%^TT-fo . Kr>mM^mm<D^^ y r k y >^ hits 

«#5iS2 X 1 0 5V/cm<D^frTT*l x i O'S 

-sa^ [ I ] 

Ar, 

[0 0 2 7] (^*. Aru A r 2. Ar4ft#>*g 

r z\t^^ em. ^gtfe^^ 2 «o3S^#^j^{l:7K^^SX 
^L<fi2T*fe'5o ) 



8 

c m-VV . s e Q^J.±.X^^^t^W^)l-r^l 
[0 0 2 0] ( 2 ) fJfS^m^l^. SutS^±^^. ttj 

(1) IS^cOlj^Jf^iSgg, 

[0 0 2 1 ] (3) ffilSigii^^n 0%J^Tr'^or 

i:*rif^m^i-5 (1) 3?:fi (2) ^mcDmrnMi^^m. 
[0 0 2 2] (4) m^m±^(om^mit^^z^:o 

J:i^i-5B#fB^:a^ 1 O-'i 5 0^ ')^'X^^:Lt^W^t 

"T^ (1) 3ifi (2) ^^(Dm^mi^imm.. 

[0 0 2 3] (5) mtim^W^(Dmt^mt^m^^h 

t::i|-t-S^W7)5i 0-100^ ^Jfpx-h^^t^W^k 

-r^ (1) Xf^ (2) IE^(7)ili^JF^^J^^®. 

[0 0 2 4] (6) mmm^w^mi't. m-mwi^mv: 
(1) . (2) . (3) . (4) (5) ie«o 

[0 0 2 5] ( 7 ) tutSig*^;65TtS— »5v C n T' 

wmt-r^ (1) (2) td«cco®^ff^^3^e, 

[0 0 2 6] 
lit 7] 



(8) firf5^5te;d5Tfe-fe^ [II] T'^^nss;?sf 

(1) JLlt (2) iUfi^ff^^^go 
[0 0 2 8] 

[ft: 8] 



[ n ] 



R 



N-N = CH^CH = C^ 
I 

R4 



[0 0 2 9] (^^, R2. Rsfi^^Sm. Mm^<D^ 



< itixh^o ) 

(9) HtjiEig^^:d5TiE-^^ CIII3 xm^ti^M 

(1) XJl (2) IE«<oili»?FM^®o 
[0 0 3 0] 



(6) 



#B3¥8 - 1 5 2 7 2 1 



tfk9l 



-m^ cm] 



Of' 



[0 0 3 1] (^*, Y\'Xi--3m<o^^mmm^m 

[IV] 



10 

Are. Ar7{^^^®^, ^S^^O^^^^J^ftTK^ 

(10) Mfd®3tii/"55Tfe-i^^ [no x^^n^m 

(1) (2) f£«<^iij»fl^figgE= 
[0 0 3 2] 

[ft:i 0] 



Ar 



Ar 



[0 0 3 3] (^^f. Are. A r 9. A r 10, A r nfi 

-To ) 

(11) mmmitmt-T^-m,^ tv] cvn 

(1) 3^Ji (2) f5«coiii»?i^fig^H, 

[0 0 3 4] 

[<t: 1 1 ] 

Cv) 




<Ari 0 



[0 0 3 5] (^*. zfiSife, 
(12) mmm'±mfi^T^-^^ cvm r-^^n^ 
s (1) xji (2) mm.<o}mmM^mm:o 

[0 0 3 6] 
[fbl 2] 



-last cvn 



z 




N N C 



[0 0 3 7] {^^y.K X\ XMiTK^il^, m 
I . kJii-4<DS3S:%^-ro ) 

(13) =^i^yi^^mM^^^±\zmm^^mtmn 
1) ^/c^^a^irf^^-r^mi^m^ 



mmm±m^^im^^i^<D\^mt>-hiMimitL'XmmmiMi 

x^m.^'r^m2m.i^^^^^i.. 

3) Wimm^t^<D^^±{zm^^ixx\^^^miRxj^m2 



(7) 



#§^¥8 - 1 5 2 7 2 1 



11 

:3r^yTKy:7h3l^;6^ m#^S 2 X 1 O^V/cm 
(7)^{4^TT*1 X 1 0-«cmW • s e cJ!^±T-fe5:: 

[0 0 3 8] (14) ^> Ku;^3g0>g^i^f^_bizmi^ 

«/.^^m^«-^-r 5m 2 ^ . 

^?l^^i-5m2^3fe^^i, ^^^^^2 60^ 

3) tfJiE^g^^^cD^®±^cJi^^$i^Tv^5ml-s.tf^M2 
i^teiiiMcD^^ vTwy hmmT^)^. mmi^^ 2x10 

sv/cm(D^#TT*l X 1 0-6cm2/V • s e c 

[0 0 3 9] (15) =^>'h^i^^mm^^i^±{zm^m 

^WTXl X 1 0-8cmVV • s e c}^±Xh^Zt 

[0 0 4 0] ^^m^isi^xmm^^i^±\zm'fhtifz 
[0 0 4 1 ] m±^\zM'r^mytm(D^^m*^'{'6^xf^\^^ 

[0 0 4 2] z.(DX^fj:m«^it^&5Jtir^>\z^'i^ m^yt 

zr^hD-yu-rs^^^sit^firaiT-fe^o m^^^m (c 
GL) (o^^i^mt^2 o%^mx,^tmyti^'p^mi^'r 



12 

<-r5icfi. cGLm^comr^^^mw (cgm) 
[0 0 4 3] z(Dm^. ^^i^m^^>^(ou^izx^m:m 

(DX\ ^^Ltz^-^VTlt. CGLRXfm^m^S (C 
TL) ^iiilLX. m^^^^mmmmLfJ:'.'frlltfJ:^ 

a:^ 6 0-160 mm(Dmm^wi^±{z.^'.^ hzxtzm^ 
Miz^^t^fHrnzmRxj^^^u- (Y) , . 
(M) , v^Tv (c) . (D^zx^ti^iznit-r^^m.. m 

iMimf&:^mxnmmytf)^hm,i^^x(Dmr^i!}^d- ^^^^^ 

y (Ott^D^^fri- 5 ^ ^ y — o T^^-T 5 ill 

[0 0 4 4] zcDrnm^m^-t^izitm^Wi^m^com 

^t^mmW (CTM) y r^SiS^W 

il^S*<0^r-t y r^i5ff;65^#3^a^2 X 1 O-vycm 
(D^i^TXl X 1 O^c mVV s e c i;i±X^^mib^'^^ 

[0 0 4 5] «FSCl/<X<0;S7^->^c3ir;^(CiS^^tt5 

0-1 6 OmmCO K^At^CtO/®7t^$:^ffll^5i:. ^^fe* 

id^M^^n^o z(Dmm^i^7^m{zA4'^^ X (297 

mm) 1 0tSci^±co;^fc:'— KT'ilJ^f^^i-^i:, w<^P«1 
t^iiig^ra^fll 5 0^ y I^J^T<75at^|9:ff-;d5-jfeictTt3 

m^m^ 1 0 0 ^ y fmTiz-r^mzx ^ , 

[0 0 4 6] $ ^f^MIEOg&^ll. tufSiS^ft^ UTiS 



(8) 



^mW-S- 1 5 2 7 2 1 



13 14 
10 0 4 7] tfbl 3] 



-m^ C I ] 



>4-Ar3-CH=C<^ 



'2-1 

[0 0 4 81 ^"Ps An. At 2. A r 4^±B^^ MB T U — /b, TjI^:=^\^, TiJ— /U^^'>, Tv-ZU, T'> 

^Sm. MB^co2iBto^#J^j^{l:7K^^SXJia^^ ^I^^ft"^ UvxDji, ^^i^ i - 6 (DTyu^^/i-S. 

(7){i. -<>'if>. -:?-:7^u>-, r:^h^ir>. 5^:^:7:21 [0 0 4 9] l[k\z—^^ [i] r-^$rL5ft*6t]^^fl:'g' 

-<>'-tf>'. -^^t^^ uvo^g-e^^, ^mmm [0 0 5 0] 

{t:7K^SXfi^S^SS±t^B^S^ LTfi. T/u^^yu. [fb 1 4 ] 



(10) 



- 1 5 2 7 2 1 





17 


Ar2 




At, 


18 

R. 


n 


B-U 


Ar, 
CII3HQ- 








H 


1 


B-12 








✓CHa 


H 


1 


B-13 






-0 




H 


1 


B-14 












1 


B-15 












1 


B— 16 










-1 
1 


B-17 










J \ 


1 


B-18 


Cfl3HQ- 








-a 


1 


B-19 










-0 


1 


B-20 






-0 






1 



[00 5 2] 1^1: 1 6 ] 



(11) 



- 1 5 2 7 2 1 



19 20 



B-21 


Ari 


Ar2 


O 


Ar4 


Ri 

0 


n 
1 


B-22 








\z=/ 


0 


1 


B-23 










0 

^ ' " 


1 


B-24 








— x:h3 


0 


1 


B-25 


CH.O 






^H, 


0 

\- -/ 


1 


B-26 






O 




0 


1 


B-27 












1 


B-28 




C03^ 






1 


B-29 










0 


1 


B-30 




CHs 


o 


CH3 

0^"' 


0 


1 



[00 5 3] [{k 1 7 ] 



(12) #BH¥8- 1 5 2 7 2 1 

21 22 



B-31 




Ar2 


Ara 


Ar4 


Ri 


n 
1 


B-32 








\=/ 


\=/ 


1 


B-33 


\=/ \=/ 


\=/ \==/ 




\=/ 


\=/ 


1 


B-34 


\=/ 


CHa0/~V 
\=/ 


\=/ 




\=/ 


1 


B-35 


\=/ 




\=/ 




H 


2 


B-36 


\=/ 








\=/ 


2 


B-37 












2 


B-38 






o 

\==/ 


\ / 


o 


2 


B-39 








^Qk)CH3 


o 


2 


B-40 












2 



[0 0 5 4] [{t:i8] 



(13) 



^MW-S - 1 5 2 7 2 1 



23 



24 



B-41 


Ar, 

CHa CHa 

\=/ 


Ar2 






R. 

o 

\==/ 


n 

2 


B-42 






\=/ 


o 

\==/ 


o 

\=/ 


2 


B-43 






\=/ 




o 


2 


B-44 






o 

>«=/ 






2 


B-45 


\_/ 




o 

\==/ 






2 


B-46 












2 


B-47 






\=/ 


\==/ 


\=/ 


2 


B-48 






\ — / 


\=/ 


o 

\ — / 


2 


B-49 






o 




o 


2 


B-50 






o 


O 


o 


2 



[0 0 5 5] TIE— [II] r-^^n-sm^t^ 



[0 0 5 6] 

[ft: 1 9 1 



R2 



\ 



pN - N = CH-^CH = C->^ Ars 



[0 0 5 7] ^tt^. R2. RsJl^^®^. mW:^<0^^ 



^^yuS. :7^^/uS, •:^:75^/^5, 5^^^ 



^mW-S- 1 5 2 7 2 1 



25 



26 

[0 0 5 8] [II] T'^$7i^fL^i|^0ij^T 

I 0 0 5 9 J 

[fl:2 oj 



Cn] 



^N-N = CH-^CH = C^ 

R4 



■Ara 





R2 


R3 


R4 


Ars 


m 


C-l 




o 






0 


C-2 




o 






0 


C-3 










0 


r» A 

C — 4 


f~\- 








U 


C-5 









A=/ \C2H5 


0 


C-6 










0 


C- 7 








/r^ X2H5 


0 


C-8 








1 

Cfla 


0 


C-9 








1 

C2H5 


0 


C-10 










0 



[0 06 0] 



Ut2l] 



(15) 



Wm^B- 15 2 7 2 1 



27 28 



C-ll 


\=/ 


\==/ 


R4 




m 
0 


C-12 


O 


o 




-co 

6 


0 


C-13 










0 


C-14 










0 


C — 15 




O 






0 


C-16 








C2H5 


0 


C-17 






H 


^<:;; 


1 


C-18 






H 




1 


C-19 








-0 


1 


C-20 






hQh)CH3 




1 



[0 0 6 3] Yfil-3fflt^3r#i^^S^^L. 

S^^L. 1 fil-3co^|^T'^5o 
[0 0 6 4] ^ ib{:iY(7)gJfeg^ l^Xi^^m^ 1 - 6 CO 

>^m^\^<. ^ix^bcogms^ LTfij^^^i -6<o 



[0 0 6 1] xfiTiE-fls:^ [III] x*^ti^mr^mm 

[0 0 6 2] 
[{C 2 2 ] 

-t&^ [ m ] 

Ar 



( >f ' 



(16) 



29 30 

v'CO#£;45$f* LV\ [0 0 6 6] 

[0 0 6 5] TE!--fe^ (III) -X^^^ti^R^mt Ut23] 



-m^ cm] 






Are 


Aft 


Y 


£ 


D- 1 










D- 2 










D- 3 


' \ — / 


C^HshQ^ 






D — 4 










D-5 










D-6 






CH3V/CH3 


1 


D-7 


ch3hQk 


CH3hQ- 






D- 8 










D- 9 










D-10 











[006 71 Ut24] 



(18) 



#^¥8- 15 2 7 2 1 



33 34 





Affl 


A Xt 


Y 




D-21 


CHshQk 






2 


D-22 




CH3-<Q- 


^)CHCH,CH.-Q 


2 


D -23 






"■■^^ ■v.j.t^ ^■^ix^ 
1 

CH3 


2 


OA 


LH3— ^ y— 


PR 






U 60 


(y 








D-26 


ft — \ 


CH3O 


"8- 


2 


D-27 


CHshQk 


ce3^K 




2 


D-28 




CH3hQk 




2 


D-29 


CH3hQ- 




1 


3 












D-30 








3 



[0 0 6 9] Xii, TlS-l^^ CIV] -C^^iX^Sl^^ [0 0 7 0] 

-Has CIV) 

Ars>. yArio 
j)C=CH-CH = CC^ 



(19) 



^MW-S- 1 5 2 7 2 1 



35 

[0 0 7 1] A r 8> A r 9. A r lo. A r nJ^^ 



36 

[0 0 7 2] <k:z—^^ [IVj -C'^^rioft-g^l^tT^^iri* 
10 0 7 3] 

[fl: 2 7 ] 



Ar 
Ar 



PC=CH-CH = C<^ 
9 Ari 1 





A r« 




Ari 0 


Ari 1 


E- 1 










E-2 


CHsO-^^V 




— ^ 




E- 3 






-QkOCHs 


A TV 


E-4 






<^ 




E — 5 








A=/ 


E-6 










E- 7 










E- 8 


c><y 








•E-9 










E-10 











[0 0 7 4J ^ ib{^ftiiEog«3fi, i^^ie^S3t^^^<^ LT^ 

3t^*twTlE-^^ [V) Xli [VI] T*^H>5®ig=^:^ 

i^xmmzwmmiMi^w^^ir^ t # (T^stiiE^^r y r<D. k 



y:7h^®jS75^ m#^S2 X 1 O^vy c mO^ItT 
T'l X 1 O^crnVV • s e c U±X*;h^m±»^m\^^ 

[0 0 7 5] 

[{k:2 8] 



(20) 



i^mw-a- 1 5 2 7 2 1 



37 



Htta (V) 




10 0 7 6] zi^m^. mmim(D^^mm^^m 

[0 0 7 7] :*:^^{ljol.>TtufE-^^ [V] Xn-^ 

^ CVI3 T-^^n^-^y U>^{l:'g^4^(l, Cu-Ka^ 

(^6. 3' ±0. 2° . 12. 5' ±0. 2" . 25. 
4' ±0. 2' , 2 7. 0" ±0. 2° df— ^^fi-r 

[0 0 7 8] Xtul£^^»:<i: LT. m^M^lZTM^-^ 
t # (7)mrlE:ar-^ y T <^ K y :7 h^ibS;55S#5tS 

2 X 1 O^V/cnKTi^^f^j^TTl X 1 0-«cm2/V • s 

[0 0 7 9] 
Ut2 9] 




38 

I 0 0 8 0] ^=Px \ x% x\ x^ftC 1 . B r 3?::t 
F^^L, n. m, 1. k [1 0 — 4 CD'g^^^t*= mile 

[VII] T-^^fL^1^{t. ?t^L<!^U m. 
n, k;&>0C0^'g^T'fe'9. $ ICJt^ L < Cu-K 
aW\±Xm(^^l, 5 4 1 A) ;z:?tTo:/^ :y^^ 2 
0 (^ft:^t'— ^;^52 7. 3±0. 2' — /^:7 

[0 0 8 1] c=^^ y r^i?)^c7)pj^^/£j 

hri^^^r y r^®}Sc7)ffl:^fe> Uri^ t i me - o f 
-flight {TOF tm^) r^^'^X<^hnX\.'' 
So 0II;t{^* J. Appl. Phys. iL3_ 5 0 3 3 
(1 9 7 2)-^. J . A p pi. P h y s . G_0_ 4 2 
87 (1986) Phys. Review B 

_2_6 3105 (1982) ^{zm]^(Dijm^tm^7X 

[0 0 8 2] M.t^^{Z{^m^mm±{ZTyi^^z^^Ms^m 

TO. 1 MmlpcT^m^t^^^^f^i^gL, ^h'iZ^(D±{Z 
-m^l.tz^^. 9 OX:xm,f^=tm\ 10-20;imO 

[0 0 8 3] ^o^. m^mwf^mm±'iZ^^^mm{z 

[0 0 8 4] fJl£i^ VrT'yUJcm^^tS 2X1 0 = V/^ c 
m(Om,^<DhtX\ ±{ai]m^^iiLr 6 4 4 nm<Dx^/U 

[0 0 8 5 ] m2nmt^:tf^—mik^mf^^^miMw^fs^ 
:^m^mm^^tzib<Dyv>^—(Dimxh^. mm 
^:/y >>5^-«fi;^52^^ti5^)t<*i o<Dmmm^^7fk 
■rmxh^o m^2itF^n^mmmi^x\ n&mi^2±{z 
mmmmmsBLXf^mm^m6t)^mm^tixm^»i o 

[0 0 8 6] BufEiS*s 6 irismmmm 3 ±{Z'£^m\z^ 

mn (CGM) tmrn^mmw (ctm) ^;65^*-^^ 

5o t^lE^3t*l 0 <h LTJi. tuieCGM^r-g-W-r^m 
??f^i^® (CGL) 4^Til>L, mrt^n-CTM^-g- 

w-r ^ c T L t'r^mm.':i^mm(D-mmfA(Dmit 

[0 0 8 7] Mlsrgfil^tJt(D^3t»i 0^::ioV^T, CO 
L4fi. CGMi: LTcO>^ — y>'l^ KXf^y-r r >:/ 



(21) 



#^^8-1 5 2 7 2 1 



39 

Ti^V :^—7n:^—h. 7f.^):7.^u>^ 7f.v^^=^/uy^9 — 

[0 0 8 8] ^i^CGM^^mm^^hi&hCGLA^Wm 
1, 2-v^^7^yUal^$rv^(;:>^^^<>-'>{t:J^ffc:7K^ ; 

f^;7'h^tKn:7^>', 1. 4 -i>*;^:^r1^>'^^7:):x.— 
[0 0 8 9] WiUCGL 4^(Dy<yfl^^—m^^ : CGM 
OfiiitfiO-- 1 0:1 — 5 OXhKl. ffM^^^CG 
LtDjR/lJlO. 0 l^-l 0 jura. #iZO. l-S/zm^ 

[0 0 9 0] MIECGL 4_b{:iff^^^n5CTL 5 fi, 
[0 0 9 1] BUIECTL b^'m^-t^fz^(0^<-i 

^i!^v/i^mm. :^{i:b'^/u«^i. i^s^t^'^/i^Mi. 
^y h:f^ii. v/yn>;f$t^i^ 

mmi^mm col m^m (o^m^^ h l r ^ v > ^ 

[0 0 9 2] tulEC TMJ^x^-Y l^^-mm 100 Sft^ 
^/JiD 2 0-2 0 OSS:^, *f^L<l^30-150fi 
fi§Bi:$tL. CTL5C0Kj?fi5-5 0;/m<i:$n5o 

[0 0 9 3] ^5fc{3tuie^3t«^ 1 0 (on^immm^ 2 <»: 

\z^jnx\^^x^ W\mt^Mmz]5:\,^h(Ot^iti--^L.< ^ LE 



40 

D7t^:l>Pj"^53tSi§tt:^5S7^TV^T$t^ L< {^8 0% 
T, :^y ^^^'>'^C7>>r7^^2/^5'*^3^^5^V^^bn5 = 

[0 0 9 4] '^fzmtt.mmmw^2t^mz(Dy'^):y^-'\z 

:y ^ 3^ }1 U > =r iif i^;H'!jS|.;53ffi V > P> 71 So 

[0 0 9 5] ^'c^iolE] 3 (Dy^J T-ll. 1^ 2 CORtifiK 

[0 0 9 6] }k\zmumnm{^2±,\zm^hti^mmm 

®ii3i:LT?l, 0yxf^ A 1 , Au, Ag, Cu, N 
i. Ti. Zn, Cr, In, Sn, Pb, Te%i}>h 
ilf^nS li^±CO^M«L< JiCTX^O^^. I T 

O. Sn02. I n203, T/i^-^-T h^cD^M^^t:4^^ 

b< J^T^ 1 0 0 A-5 iimmS.(Dm 

m\zmji^\^xmhti^. 

[0 0 9 7] ^h\zmm^^^'j'^-:5L\'tmwd.^m. ^ 
0jj;ti^>-^<y r 5: h\ :^y t-rLyur/u^- 
^0. 1- 1 0 ;/maSC03|jl{-^:m;!JDXLrt#ibtL 

So 

[0 0 9 8] tuieS0.^?Sm^ 3 fl. ilffi-^SSJfi 1 09 

[0 0 9 9] $b{::SuteS§^igm^3±i^^vi^{cjl;C"C 
^St^nS+Pflg.?: L-C0ij;tf^/J<y r ^ zKy t'-yu 

Si. i^t^'g^ t'-^ >^fb*S'a^^*:«Si^co 0 . 1 ju m 

[0 10 0] f^^m\\z7f^'rz:t<mmmiti^\ oc^s 

f*P^<|iJ{w}i-r^n— (Y) . -^if;/^ (M) . v-rv 

(c) (BK) cD4fe<oit-^(citi:T^^-rs 4 

fiC0LEDTU^7 (Y) , 7 (M) , 7 (C) ^t/ 7 
(BK) (h^n^'ixJi^^LTiEg^ixfcir/U;?^';/^^^ u 
VX8 (Y) , 8 (M) , 8 (C) S0?8 (BK) 
*ri-SS3tlil 2 (Y) . 1 2 (M) , 1 2 (C) i^rj 

12 (BK) t^m^^m^hmx:^^%nm^U2o\zm'& 



(22) 



Wm^S- 15 2 7 2 1 



41 

1 0 1 0 1 ] ^:xTmmmfiZ(Dmyti$^ i o ^m^^tz^^^ 
[0 10 21 :^^^'riL\t,^>\::::^—^m<r>^m%^m^ 

14 0^=»e)60, Y, M, C. ^.U^BKCOfeS'JcO 2^(7)7=' 
)Vmm%^iy^^\x.'d.A 0 0dpi 0^#.L ED7!>^b 

[0 10 3] m^^m<n^^-WiZ^^m')twmm\^- 

^mk^^K^ 0(O[Hi^l6(i^#$rif^(l^L 
1 o^^fP:^r^--^[Ei^L. P^;::^miii 1 (y) d 

^ K) mm±i^ 1 0 (om^m e co^Miw-^/^jEo^m;os 

[0 10 4] ^V^T-^^ftW.l 4 0;ii^bY®^ft^;6^ 
»3tSl2 (Y) \zm:h^tl. ^Yft^l^^^SLT LE 
Dru^7 (Y) ;65^7tL. iryU/t^-/^ u>X^8 

(Y) ^^LTig7feg6(7:)*®}Z®7t^n. K:yht^c^ 

O:^'g^IEc0Y N'^-^'g'ti'm^^J;0>3ta$n7tm^§il 

3 (Y) 'iZ^^^^mmx^^^tiY h-r-mmfi^^th 

[0 10 5] i*V^T*^^^*:l OfiSuieY h-t— 

ibt^^m^i 1 (M) fwj: «9-it7:fiEo^m/5^M^$ 
ii. MmmB-^mi±^^mw^titzm^mi 2 (m) icj; 

13 (M) \:ixy)f^m\z0mmx^m^iMi:^^x^m^ 
tix. mmv h'r—^±{zMhi—iSit>mi^'^t>'^xm 

n^^l2 (C)^U^m^^l3 {C)\zX^Chi-— 

midK ^tzmm^i 1 (BK) . m^^i 2 (bk) ^ 
u«m«^i 3 (BK) \z^y)Kh-t-mm»imt3^'ti^ 

[0 10 7] T^.e^BSfrlE^^S'^i 1 3\z^^^^\zm\.x 
m^-^ y 130 1 0 ^z)^mm^^^waav^ 

DCv^^r^^rtbfzS&L-CO. 5~1 0 kHz, 
0. 2'-'2kV (Peak-Peak) (DACy<^T:^ 

fz^mm^mmi^jj^(Dm.iML:^mtmm^ti^o 
[0 10 8] i.xi^^»i o(Dmm±'izmf&^tifz 

5 J: »9a55^^rL^-r ^^y^^ — =7\ 6 cofEi&tr J;oTI^ 

[0 10 9] i^S^ 
1 4 B !C:fcl/>T{i«mS^fcO|^*t:SftT K^i^i^Bi: 
'O'^mx^. ^^^gl 7^zio^/^T h-^-^^^LfcO^ 

[0 1 10] \ 0}!^ y-^v^ 

^®l 9icj; i9^@ h':h~;d5ff^$;jx, 



42 

[0111] faiam 2 3 0 1 2 

1 0. ^m^i 1. m^^i 3, i7 y-^^v^ig^gi 9 

[0 112] tfrfe3k^9>^coii^fi^?FM:^^£l:::fcv^T^i. 

m-i^^fzm:^<D^m.^\ i;65f5int>iE^m>^nor 

^Ti-b. ^^/^y^^tm}hX^}?^fii<^ ^^}3SLfeff^.5j^o 
bX^ ®^f^^t^)^;iS^£li$rL'5::^y'V(^)ft;05/>/^< ^ 

[0 113] ^7t. if-^Wi<Dmm^^-y5mz^\^x'^. 

i9^3tS6COCGL 4{z£<*:2COF^m>j7!)>^ 

< Wm<D^ V^-^^l^^^^^fz}h(nn')tt^rit>TCh 
IP^^^COM, C^t/BK(D®^ft-^izS-:5<li5t 
;6>5fe^OYilf^it-^{-S'^< ii^ti: f^^c^^f4='e^Tr> 

[0 114] f^iirdi^^m<r>mmm:)jmx\-t. m%^t 

(0&^<Dh(Di)>^btlX\^^^t)>. *feLED, ^feLE 
[0 115] 

immm] ^T^^m^mmm{zx^M.»mzm.m^^ 
i>^:^^m<Dmm<Dmmi'^^ti{z^y)Wim^t\.^h<oxi^ 

[0 116] {myt» (1) (Di'fm) ^^7^}^-^^% 
^\.fz^>Y^.j\^mmzTwm'^(Dmm^^m's. (a- 

1) 7g. t:''^/L':7'^7— v^i-ltflg r^>^U!yi?^BL 

sj my^it^jim±m) i. sg. ^^/^^n^yu^h 

^-2 5 Om 1 ^Atll 5B#r«1^tS:^^^tTofc. Wbix 
:^^ife?R^. 0. 1 jumffO I TOS0^^mii3$r^^ 
Hir^i-^a^s Omm(7:)R1^JKm^5fe^ffii{-rta^ 
^UrO. 3 /zmi¥<^m?S=M^M4^Jf^^Lf::o ^^fcV^T' 

mm^^^m t L r ^i^ik-g-i^ ( B - 2 3 ) 1 afi$i5 <^ 

^y;(7-7jf^-h rz-2ooj {E.sKmitm±m) 

1. 4aS^^^l, 2 ->?^ n/bzn^ V 1 oSft^lC 

^fi? Ltzmm^mat-m^^^m 4 ±ic?s^e^* lt 2 5 
MmJ¥(^m?^^ins5^ff^^£L^3t»: (1) {Mmmi 

m) ^ntz. 

[0 117] f^^m^w- (1) \:^^^mm\^fztt^^ 

J: DSy^Lf-^r5l. 8 X 1 0-5c mVV. sec 



(23) 



m^W-S- 1 5 2 7 2 1 



43 

[0118] [ KiJ ^7 h^W}m<Dmmi m^ggJiirr 

(1) x-m^^timm^±^m (a-d ^^tj^mw^'^ 

iS'^'^g^fML. ^b:i'=e(^±!l^3fe^ (1) T-^V^ 

9 ot:r'S:i^^m\ i o- 2 o ju m(om?^^^il 
[0119] z zx*m^^mmmmm(Dmm7!)^v' y ^i^ y 
[0 12 0] -^rcD^. m^m^mlmm±iz^^^^mm{z 




o 



or \= 

[0124] m^i^ ( 2 ) - (11) (Di'^m) m^m 
mmntLxmtfti^ (1) (ommt^^ (B-23) 

ft;tr^'J:^{l:-&4^ (B-4 3) . (D-6) ^XJ (D- 
14) ^fflV^frft!l^^ig5t<*l <bl^1tilLT^^<* (2) 

(4) {mMm2^Am) ^ntz, 

[0125] Xm?^^^^« (A- 1 ) {:i'ftx.TTtelt 

^^^mM^^mn (A- 2) 7ji^omis^te^4^K 

<t Lr^?iJ^>fb'g'ifel (B-2 3) J3ftx.T (B-2 0) . 

(C-3), (C-16). (D-25)^U«(E- 
7) ^fflV>7tftk{l^g3fe^ (1) ^PI^JILT^^* 

(5) - (11) mmmb--\ im) ^ntz, c 
GL60Mj?^^x.-c, (10). (11) mm 
m\o. i\m) ^mzo 

[0126] mtd,m±{$: ( 2 ) - (11) (D^m^miz 

mmizLxi'fm^titz^-^i^zfji^^m^^xm^i^ n) 
(om^ t mmiz Lxm^ \^fzm^Tmz?jk l tz^ 
[0 12 7] m^^±mm (a- 2) co«3t ; 

[0 12 8] 
litS 1] 

A-2 




44 

[0121] tlIfdi^>7^yl-i3m#!i^2 X 1 o=V/c 
mCOa^«^b>T\ ±{|i]mtl^iiLT 6 4 4 nm<O^VU 

[0122] mM^^^m. (A- 1 ) tDSiii ; 
[0123] 

[{t:3 o] 



.0 




(1) + (2) (DS^ 
[0129] (12) ~ (16) ) (r>\'^mi 

m^siiiiii^K^ ur. (1) com7f<it^^ (b- 

2 3) !:ift;t-CTtd^it(7:) (Z-l) ^c/ (Z-2) ^ 
ffiv^7tffe^i^3t^*:l i:{^^{::LT^g^i* (12) RXI 

(13) (itg^ijRj 1 2 ffi) <^^3t«c^f#;to 
[0130] xm?^^^4^K (A- 1 ) \zrt^x (A- 

2) ;0^omi^^3^1^® LTTt^lt itt7:> (Z- 

3) RXI (Z-4) ^ffi^/^fcfdl^i^^^^ (1) 
UT^5t* (1 4) (1 5) (\tmm3R.V^4m) 
$r#7to X. CGL(7)Mil^^X.T. m^t^ (16) 

(it«$^'i5^) ^t#7to 

[0131] mmm^i^ (11) - (16) (o^ig3t^ 

mmizi^xi^m^titz^'^i^y'/i^^m^^x. m^i^ 
(1) <Dm^tmm{zLxm\'^i.tzm^mi{Z7f^]^fzo 

[0132] 

[ft:3 2] 



(24) 



#@g^8 - 1 5 2 7 2 1 




OCH3 

[0133] [^Ij 



(25) 



l/^mW-S- 1 5 2 7 2 1 



47 



48 







































































nr 


































Q 














































Si 






£^ 


























— > 


-\ 






— \ 














— \ 


& 


iif 


/// 


tif 


nf 




n{ 


nt 


iff 


ff 


n( 


/'/ 






/// 


nf 






















CO 






























o> 




cr> 




cr> 








cn 


'«* 


•6 








































































































o 


o 


o 


{_> 


O 


O 


o 




o 




o 


o 


o 


O 


o 


o 








a> 








a> 




<D 


03 


a> 


<D 


<u 


O) 


a> 


03 








</> 


(/> 




to 


</) 




(/> 




</> 




" CO 


t/) 




cn 






































> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 




\ 


\ 




\ 




\ 


\ 


X 






\ 




\ 




\ 


\ 
























Cm 


















1 


1 




1 


r 




r 


t 


1 


1 


r 


1 


1 


1 


G 






CD 




<^ 




^> 




^5 


CS 


o 












4^ 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




oo 












CVi 




CVJ 


oo 


oo 


CO 








oo 






CO 


— 


— 




rr» 








— 




LO 






oo 














































J — 




f — 




<— > 






















_i 




m 


CO 


CO 


cr: 




CM 


CVJ 


CVJ 


CVJ 


oo 


LO 


CO 


CO 


CVJ 


CNJ 


LO 




































CVJ 


e> 


if 


E 


E 


E 


E 


E 


E 


E 


E 


E 


E 


E 


E 


E 


£ 


E 


E 
















3. 


5t 




:i 




=i 


=t 






=t 




o 




o 






C3 






c=> 






CO 


t — 








o 


CO 












C*0 




CO 
































<=> 




c? 


<=» 


<=> 


o» 


<=> 


C3 


cr> 


o 




C=3 


<=> 












<^ 


CO 


CO 


LO 




CO 


CO 




CM 


CO 




CO 


2 










CVi 


o 




CVi 




CVJ 


CVJ 






o 


O 


CM 


1- 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


i 


1 


1 


1 


o 


QQ 


CD 


Q 


Q 




o 


O 


Q 


LU 






M 


NJ 


M 


M 


CD 












Csl 


Csj 


CM 


CVJ 


CM 










CVJ 


CVJ 






1 


1 


1 


1 


1 


1 


1 


i 


1 


1 


1 


1 


1 


1 


1 


1 


o 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 






Csl 








CO 




oo 










CM 


CO 




lO 


m & 


1 


1 


1 


1 


! 


! 


1 


1 


1 


1 


1 


1 


1 


1 


1 


' 1 


MM 


n,tJ 






im 


Im 


Sill/ 
Wv 


M< 






Jill/ 
uTS 


Hil/ 













^^mm hi-- : r^?^.^ ^>.NEK- 

2 l S 7 AJ m^im) 1 0 ommuRxj^i&^^m^^ 

y ^nb°u>2mfi^^fM'g^, mm. mm. 

[01351 ?:?ibV^n- (Y) hi-—, ^if >^5^ 
(M) h-:?--. i/TV (C) h^— ^t/>^^ •^'i^ (B 

R) hi—\'xmmijx^m&mti.xYmn^'<:^?^i^h 

>f ma— 1 7, MM^t'i/T^ > h K2 1 2, C^^fSf 
[0 13 6] y T : ^i^m^5 2 nm(Dy 



^ hfe^l 0 0 OSft^^. T'^^ y/l-^;^^/U-;^^ 
(1 : 1) ^fi'^^^Wi^^-?-2 Ofift^ir^f^iS 

[0 13 7] m«?PJ : ^^e^yr 1 0 0 OSi^i^^LT 
ttll£#& h^-5 Ofiaas^^n-^'TirM^LTY, M. 

[0138] (>^Dir>«.^<4=) G a A s P^li^feLED 
(;,max : 675nm) ^m^\ ^±t^^<DAM^& 

1. s nwco^i^x^^^n^tzo z<7)m(Dmyti^(Dm 

te?f^fi£:7'nir^igg^Jt 7 5mm/s e c S^feS (® 



(26) 



1^m^S-l 5 2 7 2 1 



49 

^j&'Th&s) t^(D^mnmmm i 4 Rv^itikm i . 

2. 5. T*(i3mm. ^J£0y 5 - 1 0 ^U^ltS^'J 3 . 
4. T'li/mm. HiS^j 1 1 "Cti 1 0 mmir^^ U^o 

[0 13 9] CGLOSiiS^^?lCGL®--<DAl*^ 
(100%) JwML, CGL§raiiSLfc^a<^lPJ'g^^% 

10 14 0] mmm i — 1 1 . ttmm i 5 >^ v v 

hffffi) ll]2{C^-r4 0 0 dpi (Dm^l^EDZf]) \^ 9 
( 1 ) - (11) Rrj)^mmit^ (12)- 



50 

(16) ^\m!K%m.\^. E.O^^^§^l 3 (Y) , 1 3 
(M) , 1 3 (C) , RXI \ 3 (BK) M, 
C, St/BKC0^m^^J^5t«L. ±fc!:if£LfiTc-fe 
;^^f* {Wm^^-ru^Ts^m, : 7 5mm/s e c , H 

i^<D^±(D^M (Tfetr-ra^^^^^^c^&^^^i^mno 

^*) . ^.-g^fF* (© : ^ttr. O : ©J: «9^^5/^^^ffii* 
^9 , X : L) XWm Lfc, 

[0141] 
[*2] 





^ 


® HI ?K ^ 




- JS flt 




«-l 


4*/i«i 










@ 


SI- 2 


4*/iwi 




C 




L 


© 




4^//miii 




L 


^ 


L 






4 on 




L 




t 




m-b 






L 




L 




31-6 




fa 


L 




U 


© 


SI- 7 






L 




U 




SI- 8 


44^flui 


^ 


L 




L 


© 


SI- 9 


54;/^iiii 


«: 


L 




L 




31-10 






L 


fa 


U 


® 


SI-11 


4^/^nii 




U 


ft 


L 


o 










x: 


it- 2 








X 


it- 3 








X 


it- 4 


m 






X 


it- 5 








L 


X 



[0 14 2] ^2\zxmht^fi:in<^ H^S^ili-i 

[0 14 3] 

[^m(Dn¥k\ 3^B(^/hM. i^^itisaf- 

[Hi] RtiIt^^g5fe(^(D^®[ij, 

m2] v^i^^mitP^^m\^^tL^')y^<Dm^mmmo 



Mo 

[1214] LED(0^3t&^«^^-rillo 
[^?^ol5^0^] 

2 RfUt^^P^Sf^ 

3 mmmmm 

4 a^s^i^s 

5 ^'^Wi^M 

6 

7 LEDTW 

8 iryU:ti -/^ UVX^ 



50 10 ^^f^ 



(27) 



1 5 2 7 2 1 



51 



1 1 mm^ 

1 2 .m^^ 

1 3 

1 4 e^. 



52 



1 7 '^m^ 

3 0 ^—h])yi^ 



mi] 



m2] 




^140 




(28) 



#BB¥8 - 1 5 2 7 2 1 



[114} 



I n G a A 1 PMfe- 
G a A s o asPo es^fe — , 
G a A 1 A s I 
G a P : Z n OfS^fe. 
G a A s : S i ^^'l- 



GaAso.15Po.85: n; 

r- G a P : N^fe 
G a Pm^ 

1— mmmmm 

S i C«fe 




(51) Int. CI. 6 

G 0 3 G 5/06 
15/01 



3 8 0 
111 A 



F I 



